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(57)Abstract: 

PURPOSE: To prevent a brake from being operated at 
an unexpected timing efficiently while a vehicle driver 
attempts to prevent rear-end collision by means of 
steering operation in a rear-end collision prevention 
device for a vehicle provided with an automatic brake 
device. 

CONSTITUTION: Detection signals from a vehicle speed 
sensor 10, an acceleration sensor 12, a distance 
measuring sensor 14, a doppler sensor 16 are supplied to 
an ECU 18. The EUC 18 computes the first inter-vehicle 
distance XB which permits rear-end collision to be 
prevent by braking and the second inter-vehicle 
distance XS which permits rear-end collision to be 
prevented by means of steering operation based on 
vehicle speed, relative speed, and an inter vehicle 
distance. When the detected inter-vehicle distance Ax is 
more than the second inter-vehicle distance XS even if 
it is less than the first inter-vehicle distance XB, rear- 
end collision is prevented by means of a driver's steering 

operation without operating an automatic brake device 22. The automatic brake device 22 is 
operated for the first time only when the inter-vehicle distance Ax is less than XB, XS, so it is 
possible to inhibit the automatic brake device 22 from being operated at an unexpected timing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A rear-end collision arrester for vehicles characterized by providing the following A 
self-vehicle speed detection means A distance-between-two-cars detection means to detect 
the distance between two cars with a precedence vehicle A relative-speed-detector means to 
detect relative velocity with a precedence vehicle An operation means to compute the 2nd 
distance between two cars which can prevent a rear-end collision to a precedence vehicle by 
the 1st distance between two cars and steering actuation in which a rear-end collision to a 
precedence vehicle can be prevented by brake based on the self-vehicle speed, the distance 
between two cars, and relative velocity, and a control means which carries out automatic 
actuation of the brake when the detected distance between two cars turns into the 1st distance 
between two cars and said 2nd less than distance between two cars 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which has the automatic braking 
system which carries out automatic actuation of the brake, when the distance between two cars 
with the rear-end collision arrester for vehicles, especially a precedence vehicle becomes below 
predetermined distance. 
[0002] 

[Description of the Prior Art] The equipment which an alarm is emitted [ equipment ] when the 
radar installation which various equipments are developed and carried and was carried in vehicles 
detects the distance between two cars with a precedence vehicle and there is a possibility of a 
collision conventionally in order to aim at improvement in safety at the time of vehicles transit, 
or carries out automatic actuation of the brake is also one of them. 

[0003] For example, in the distance-between-two-cars caution system indicated by JP,60- 
91500.A, a radar means to detect the distance between two cars and relative velocity with a 
precedence vehicle, and a speed detection means to detect the travel speed of a self-vehicle 
are established, a danger characteristic is computed based on each detecting signal, and the 
configuration which performs actuation control of a brake according to this danger characteristic 
is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, risk assessment of the distance between 
two cars with a precedence vehicle was only performed in this way, with the configuration which 
operates a brake according to the assessment, it did not necessarily agree to a actual operation 
feeling, but there was a problem on which a brake operates automatically to unexpected timing. 
[0005] That is, when the distance between two cars with a precedence vehicle becomes short 
and an operator senses the risk [ vehicle / precedence ] of a rear-end collision in actual 
operation, by operating a brake and slowing down, whether a rear-end collision is prevented and 
by operating a steering and making a lane change, it will judge whether a rear-end collision is 
prevented in an instant, and either will be operated. In the time of low-speed transit, although 
rear-end collision prevention according [ vehicles ] to brakes operation is effective, since 
stopping distance increases at the time of high-speed transit, lane modification by steering 
actuation becomes effective in rear-end collision prevention from brakes operation rather. 
Therefore, although an operator is going to prevent a rear-end collision with a precedence 
vehicle by steering actuation at the time of vehicles high-speed transit, with the configuration 
which operates a brake uniformly like a configuration before, only corresponding to the distance 
between two cars with a precedence vehicle, a brake will operate to the timing which is not 
expected although steering actuation tends to perform rear-end collision prevention, and an 
operation feeling will get worse. 

[0006] Furthermore, with the configuration which aims at rear-end collision prevention by brake 
actuation uniformly in this way, when a consecutiveness vehicle exists, for example, the distance 
between two cars with a consecutiveness vehicle will decrease by brake actuation of a self- 
vehicle, and a problem with the increasing danger [ vehicle / consecutiveness ] of a rear-end 
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collision will also be produced. 

[0007] It is in offering the rear-end collision arrester for vehicles which this invention is made in 
view of the technical problem which the above-mentioned conventional technology has, and the 
object does not worsen an operation feeling, and can prevent effectively a rear-end collision with 
a precedence vehicle, and a rear-end collision with a consecutiveness vehicle. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, a rear-end 
collision arrester for vehicles of this invention A self-vehicle speed detection means and a 
distance-between-two-cars detection means to detect the distance between two cars with a 
precedence vehicle, An operation means to compute the 2nd distance between two cars which 
can prevent a rear-end collision to a precedence vehicle by the 1st distance between two cars 
and steering actuation in which a rear-end collision to a precedence vehicle can be prevented by 
brake based on a relative-speed-detector means to detect relative velocity with a precedence 
vehicle, the self-vehicle speed and the distance between two cars, and relative velocity, When 
the detected distance between two cars turns into the 1st distance between two cars and said 
2nd less than distance between two cars, it is characterized by having a control means which 
carries out automatic actuation of the brake. 
[0009] 

[Function] Thus, the rear-end collision arrester for vehicles of this invention computes the 2nd 
distance between two cars in which rear-end collision prevention is possible by the 1st distance 
between two cars in which rear-end collision prevention by brakes operation is possible, and 
steering actuation, and only when the detected distance between two cars turns into the 1st and 
the 2nd less than distance between two cars, it carries out automatic actuation of the brake. 
[0010] Even if the direction of the 2nd distance between two cars becomes short and the 
distance between two cars with a precedence vehicle generally becomes short rather than the 
1st distance between two cars at the time of self-vehicle high-speed transit, it becomes 
possible to aim at rear-end collision prevention by steering actuation. Therefore, under such a 
condition, a vehicles operator uses rear-end collision prevention as a drawing wax by steering 
actuation rather than brakes operation. Since according to the rear-end collision arrester for 
vehicles by this invention brake actuation is carried out for the first time when brake actuation is 
not carried out more than in the case of the 2nd distance between two cars and it becomes the 
1st and the 2nd less than distance between two cars, even if the detected distance between two 
cars turns into the 1st less than distance between two cars, it can prevent a brake carrying out 
automatic actuation to the timing which an operator does not expect, and rear-end collision 
prevention as an intention of an operator can be aimed at. Moreover, in this invention, since 
automatic actuation of the brake is not carried out by steering actuation in the distance in which 
'rear-end collision prevention is possible, reduction of the distance between two cars with the 
consecutiveness vehicle by sudden braking can also be prevented effectively, and rear-end 
collision prevention with a consecutiveness vehicle can also be aimed at. 
[0011] 

[Example] Hereafter, the suitable example of the rear-end collision arrester for vehicles 
concerning this invention is explained, using a drawing. 

[0012] Configuration block drawing of this example is shown in drawing 1 . A speed sensor 10, an 
acceleration sensor 12, the ranging sensor 14, and the Doppler sensor 16 are formed in the 
predetermined location of vehicles, respectively, and the distance between two cars with the 
self-vehicle speed, the acceleration of a self-vehicle, and a precedence vehicle and relative 
velocity with a precedence vehicle are detected. The detecting signal from each sensor is 
supplied to an electronic control ECU 18. In addition, time amount differential of the distance 
between two cars with the precedence vehicle which could use laser radar equipment etc. as a 
ranging sensor 14, could carry out time amount differential of the self-vehicle speed detected 
with the speed sensor 10, and could detect acceleration instead of being an acceleration sensor, 
and was detected by the ranging sensor 14 instead of the Doppler sensor 16 can be carried out, 
and relative velocity with a precedence vehicle can also be detected. 

[0013] The I/O Port which inputs the detecting signal from each sensor, ROM in which the 
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operation program was stored, CPU which performs data processing later mentioned according 
to this program, RAM which memorizes the result of an operation build in, it is based on the 
detected self-vehicle speed, the relative velocity, and the distance between two cars, and ECU 
18 is the 1st distance between two cars xB in which rear-end collision prevention [ by the 
brake ] with a precedence vehicle is possible. And the 2nd distance between two cars xS in 
which rear-end collision prevention [ by steering actuation ] with a precedence vehicle is 
possible It computes. And the distance between two cars detected by the ranging sensor 14, 
these 1st and 2nd distance between two cars xB, and xS It is the configuration of performing a 
size comparison, and operating an alarm 20 according to a comparison result, or operating 
automatic-braking-system equipment 22, and aiming at rear-end collision prevention. In addition, 
when the detecting signal from an accelerator SW24 and a brake SW26 is also supplied to ECU18 
and a vehicles operator operates an accelerator, while canceling actuation of automatic-braking- 
system equipment 22, when a vehicles operator operates a brake spontaneously, automatic- 
braking-system equipment 22 is operated and is slowed down. 

[0014] Hereafter, actuation of this ECU18 is explained more to details using the flow chart of 
drawing 2 . In addition, the expedient top of explanation and each variable are defined as follows. 
[0015] aO : Acceleration tau of a self-vehicle : Time delay bO : Lateral acceleration a1 : 
Acceleration vO of a precedence vehicle : Self-vehicle-speed deltav: Distance-between-two- 
cars **** with a relative-velocity deltaxiprecedence vehicle, aO, tau, and bO It initializes (S101). 
And the detecting signal from each sensors 10-16 is inputted. That is, deltav is inputted from an 
acceleration sensor 12 to a speed sensor 10 to vO, aO, delta x from the ranging sensor 14, and 
the Doppler sensor 16 (S102). In addition, acceleration a1 of a precedence vehicle Acceleration 
aO of a self-vehicle It is computed by a1 =a0-d(deltav)/dt from relative-velocity deltav. 
[0016] And ECU 18 is based on each [ these ] detecting signal, and is the 1st distance between 
two cars xB in which rear-end collision prevention by the brake is possible. And the 2nd distance 
between two cars xS in which rear-end collision prevention by steering actuation is possible It 
computes (S103, S104). 

[0017] The 1st distance between two cars xB In consideration of a possibility of clashing from 
behind while a possibility of clashing from behind after a precedence vehicle's stopping, and a 
precedence vehicle slow down, it is computed as follows. 
[0018] 
[Equation 1] 

Xb-(VoT+ 2 So^J ~ T — cC s + * x \ Vo<ao a 0 -a, ) 

[Equation 2] 

However, it is tO =(deltav+a0 tau)/(a0-a1). 

[0019] The 2nd distance between two cars xS in which rear-end collision prevention by steering 
actuation is possible on the other hand A self-vehicle is speed vO to a stopped precedence 
vehicle. It approaches and is lateral acceleration bO after time of day tau from a certain point. 
Supposing the case where it avoids, in order not to clash against a precedence vehicle from 
behind by this steering actuation, it is computed as the minimum distance between two cars 
which should carry out steering actuation initiation. The physical relationship of the precedence 
vehicle 200 and the self-vehicle 100 is shown in drawing 3 , and they are time amount tau and 
the distance R1 by which steering actuation is started actually. And the 2nd distance between 
two cars xS to find Relation is shown. In addition, breadth of a car and the width of road are set 
as I. As shown in drawin g 4 , when the locus of the self-vehicle when performing steering 
actuation is approximated on the periphery of a radius r, it is [Equation 3] from geometric 
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relation. 

It becomes. Therefore, the 2nd distance between two cars xS found from drawin g 3 [Equation 4] 

Xs , v . T + / 4 ^ , _ 



It becomes. 

[0020] xB at the time of being referred to as aO =1.0G, tau= 0, a1 =0.5G, and bO =0.8G at drawing 
5 xS It is shown. In drawin g 5 , a horizontal axis is vO (self-vehicle speed), and an axis of ordinate 
is distance. Moreover, deltav, i.e., relative velocity, is used for the parameter. When relative 
velocity is 50km [h ] /and 60 km/h, the self-vehicle speed sets to a high-speed field, and it is 
xB. xS It turns out that it has reversed. Therefore, with the configuration which operates a brake 
when the distance between two cars only turns into risk distance like before, even if it does not 
carry out brake actuation in a high-speed region, in spite of being the distance which can carry 
out rear-end collision prevention only in steering actuation, brake actuation will be carried out. 
Then, it sets to this example and is the 1st distance between two cars xB. xS The detected 
distance between two cars delta x is compared the smaller one (S105). And xB xS When the 
distance between two cars delta x is larger than the smaller one, automatic-braking-system 
equipment 22 is not operated (S106). However, xB and xS When the distance between two cars 
delta x becomes small rather than any or the larger one, an alarm 20 is operated and an alarm is 
given in order to give an operator caution. On the other hand, the distance between two cars 
delta x is xB and xS. When it becomes smaller than the smaller one, automatic-braking-system 
equipment 22 is operated for the first time, and rear-end collision prevention is aimed at (S107). 
[0021] In addition, it sets to a low-speed machine and is xB. xS Since it is small, the distance 
between two cars delta x is xB. When it becomes the following, automatic-braking-system 
equipment 22 will operate. 

[0022] Thus, since an automatic braking system is not operated by steering actuation in this 
example when rear-end collision prevention is possible, and rear-end collision prevention is 
aimed at by steering actuation, while preventing an automatic braking system operating to the 
timing which an operator does not expect and preventing aggravation of an operation feeling, it 
can prevent the distance between two cars with a consecutiveness vehicle decreasing rapidly by 
rapid brakes operation, and rear-end collision prevention can be planned effectively. 
[0023] 

[Effect of the Invention] Without worsening an operation feeling according to the rear-end 
collision arrester for vehicles of this invention, as explained above, rear-end collision prevention 
with a precedence vehicle and a consecutiveness vehicle can be aimed at, and the safety of 
vehicles transit can be raised further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

PrIcisely CU,Tient ^ ^ by com P uter " S ° the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

CBrawingJJ It is configuration block drawing of one example of this invention 
ILJrawing 2] It is the processing flow chart of ECU in this example 

exfn^e ^ '** Ca,CUlati ° n ex P |anat ory drawing of the 2nd distance between two cars in this 

example 5 ^ * '** CalCU ' ati ° n ex P |anator V drawing of the 2nd distance between two cars in this 

£?^. ft 2!, 8 d^^ Ph, ?l^ e ^ OT showin ^he relation of the 1st distance between two 

cars and the 2nd distance between two cars in this example 

LDescription of Notations] 

10 Speed Sensor 

1 2 Acceleration Sensor 

14 Ranging Sensor 

16 Doppler Sensor 

18 ECU 

20 Alarm 

22 Automatic-Braking-System Equipment 
24 Accelerator SW 
26 Brake SW 



[Translation done.] 
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